Glucosylceramide synthesis is required for basic fibroblast growth factor and laminin to stimulate axonal growth.
To test the hypothesis that neuronal growth requires the synthesis and supply of new membrane components to the growing neurite, we have examined the relationship between the synthesis of sphingolipids and the ability of two growth factors, basic fibroblast growth factor (bFGF) and laminin, to stimulate axonal growth in cultured hippocampal neurons. Both bFGF and laminin stimulate axonal growth by approximately fourfold; but the stimulatory effects of both factors can be abolished completely by two inhibitors of sphingolipid synthesis, fumonisin B1 and D-threo-1-phenyl-2-decanoylamino-3-morpholino-1-propanol. By using these inhibitors, together with two stereoisomers of short acyl chain derivatives of ceramide, only one of which is metabolized to glucosylceramide, we demonstrate that ongoing synthesis of glucosylceramide, the simplest glycosphingolipid, is a prerequisite for both bFGF and laminin to stimulate axon growth. These data imply that the ability of a growth factor to stimulate neuronal growth is dependent on the synthesis of an essential membrane lipid.